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全脂牛奶干燥实验所得的粒径收缩数据与 Lin 和 Chen 的预测的线性公式接近，
优于理想收缩公式，此外还有 DHA 乳液也是一样的结果，而乳糖、葡萄糖溶液粒径








































Particles size is one of the most important parameters in spray drying simulations. The 
value of drag force by the drying air is related to particle size. The calculation of particle 
surface area is highly dependent on the particle size that would affect the heat transfer and 
mass transfer rate. There is little question that it is necessary to investigate the particle 
shrinkage behavior inspray drying. 
One of the main studies in this project was to investigate particle morphology and 
droplet shrinkage behavior during spay drying. The shrinkage of droplet has been compared 
with previous models. 
Industrial spray drying has wide particle size distributions and has turbulentflow 
field.Evenwith uniform particle size assumption, the drying process still quite complex for 
modeling.It is necessary to simplify the drying experiments for simulation to compare with 
modeling by narrowing down the size distribution. 
This experiments were done with small spray tower designed and built in-house. Under 
the impact of gravity and drag of the air, the particle experienced the free-fall motion rather 
than vortex or re-circulation phenomenon. The atomizer was a mono-disperse generator, 
and it can jet uniform droplets. Because the initial droplet size is uniform, measurable, and 
the particle morphology after drying is consistent, it was possible to investigate the effect of 
the initial solids contentand inlet air temperature upon shrinkage.The solutions investigated 
were: whole milk, lactose, DHA emulsion, glucose and taurine. 
The shrinkage obtained fromwhole milk spray drying experiments were compared with 
the predictions using Lin & Chen model and ideal shrinkage model. It was found that the 
experiment data were closer to the Lin & Chen model predictions, while the ideal shrinkage 
model underestimates the shrinkage. The Lin & Chen model was deduced from the single 
droplet drying experiments. It also demonstrates the usefulness of the single droplet-drying 
experiments. 
Spray drying was modeled with a numerical simulation program based on the reaction 















moisture content predicted reasonably in the error range of 1 wt.% to 20 wt.%, there are 
“too dry” situations because this one dimensional model did not consider vapor dispersion. 
Nevertheless, the work reported in this thesis forms an effective basis for further 
works on spray drying at Xiamen University to be conducted in near future. 
Keywords: dairy powder; mono-disperse droplet generation; spray drying, shrinkage; 
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片的离心式喷雾器其喷射角有 180 度，而球窝型雾化器的喷射角就达不到 180 度。操
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